The purpose of this study was to investigate the group creativity on thinking styles in distance education based on collaborative learning. Sample included 120 students from three intact classes of the College of education were selected as the participants for the main study. The instruments of measurement were the thinking styles inventory and the creative product semantic scale. Using the factorial quasi-experimental design, impact of thinking styles in the group creativity was tested. The results of the present study showed that male students tended to prefer the legislative thinking style more than the female students. There was no significant difference between male and female students in the overall creative ability. In addition, this study found that there was no significant association between the average group member creative ability and the overall group creative performance. The findings also supported Sternberg's argument that ability is different from style.
INTRODUCTION
Online collaborative learning environments have the potential to support teaching and learning relying on social interaction between group members (Kreijns et al., 2004) . The best way of grouping lies in each single group containing students with different thinking styles, which bring forth better cooperative results. Teachers should create a learning environment in which students with different thinking styles can capitalize on their strengths and compensate for their weaknesses of thinking and learning, therefore proposed the theory of mental self-government to assist teachers to enhance the effectiveness of teaching and learning (Sternberg, 1990 ).
Thinking styles are among the major resources that give rise to creativity. A number of research studies have supported meaningful relationships between certain thinking styles and creativity (Yang & Lin, 2004) . It is widely believed that the development of creativity is influential to the success of an organization. Empirical findings reveal that some styles of thinking have significant correlation with creative thinking. Scholars have recognized Table: 1 Five main categories and 13 detailed categories of thinking styles.
In the field of education, scholars identified that thinking styles contribute significantly to students' academic achievement, learning approaches, cognitive development and social development (Bernardo, Zhang, & Callueng, 2002) . Thinking styles also affect teaching behaviors, such as teaching approaches and interaction styles. (Zhang, 2011; Zhang & Sternberg, 2002) . Teachers' thinking styles characterize interpersonal behavior towards students, whether they are helping, understanding and allowing student freedom, or they are being strict, showing dissatisfaction and expressing anger. Thinking styles are among the major resources that give rise to creativity. A number of research studies have supported meaningful relationships between certain thinking styles and creativity (Yang & Lin, 2004 (2003) indicated that members who identify more strongly with the group would tend to be more willing to contribute to the collaborative product. In addition, group members with substantial psychological safety are more likely to feel positive about the group and its task. In contrast, group members with low psychological safety generally feel disinterested in the group and are less like to engage with it. Moreover, negative moods are associated with a high level of emotional conflict and low levels of group satisfaction, and such conflict may lead to narrow and rigid thinking, thus reducing creativity. In contrast, a positive mood may enhance participation and increase members' capacity to generate unusual and creative ideas. An additional factor that may reduce group performance is conformity, the desire for social consensus, which induces agreement without reflection and limits the ability of individuals' to think in alternative ways (Nemeth & Nemeth-Brown, 2003) . Due to fear of social sanctions or the assumption that the majority is probably correct, people in groups often agree, and this conformity harms creativity.
Woo, Lee & Kim (2009) suggested that cooperative learning depends on not only group members' capability, but also quantity and quality of interaction. Therefore, appropriate team composition strategies are necessary to enhance creativity within the group. Many researchers have a tentative conclusion that heterogeneous group composition is more effective than homogeneous group composition (Sawyer, 2007) . In addition, group creativity is optimized when group members have different perspectives (Nemeth & Kwan, 1985) . There are reports that discordance between team members thinking increases probability of finding novel and appropriate solutions (Nemeth et al., 2004) . However, Woo (2010) warned extreme diversity is harmful to group creativity. Based on his finding, Woo (2010) recommend that group composition through cognitive diversity is one of the most effective methods. Also, Kim (2007) suggested that different working styles maximize synergy among group members. In conclusion, heterogeneous group composition creates a complementary relationship among group members so that group creativity is maximized. However, agreed specific strategies are still absent. Through empirical data, this paper aims to discover specific strategies that lead to a significant improvement in students' group creativity. We are considering students thinking styles as the parameter of group creativity, and the affect of thinking styles during learning in distance education.
RESEARCH METHODOLOGY
The aim of this study was to investigate the students' group creativity on thinking styles in distance education based on collaborative learning. The target population for this work was full-time university students in Iran. Students from the Payame Noor University, which is located in the Western part of Iran, served as the non-random convenience sample in this study. Thirty-second year students from three intact classes of the College of Education were selected as the participants for the study.120 student from virtual courses took part in the research.
Because the researcher was interested in making comparisons as well as identifying cause-and-effect relationships, a quasi-experimental approach was adopted in this work. Nevertheless, the lack of random assignment means that it is necessary to make considerable efforts to determine the comparability of the comparison and experimental groups. The author thus tried to ensure the experimental and comparison groups were as similar as possible in the real study.
The 3 x 3 factorial quasi-experimental design employing a pretest-posttest comparison group, with thinking styles being a measured (i.e. naturally occurring) factor and conference structure being a manipulated factor. There are two major types of independent variables applicable to the research questions. First, there are attribute variables, which measure the preexisting characteristics of the research participants. The attribute variables in this study include thinking styles and creative thinking ability. If thinking styles are significantly related to creative thinking ability, then creative thinking ability would serve as a control variable. Second, there are manipulated variables, and these reflect a presumed cause and set up the conditions for comparison (Suter, 2006) . In this study, the manipulated variables are group composition (homogeneous and heterogeneous) and conference structure (no, low and high). Moreover, the dependent variables reflect the presumed effects of the manipulation of the independent variables (Suter, 2006) , and these are the measured outcomes. In this study, the dependent variables are group creativity and student perceptions of transactional distance. All of the variables are defined below.
The various types of data and collection methods are summarized in Table 2 , and the processes of the instrument development along with the tests of instrument reliability and validity are described in more detail in the following subsections. The students' thinking styles served as the grouping factor. Originally, participants were anticipated to be divided into Executive Group, Legislative Group, Judicial Group, and Mixed Group, with the last group containing the thinking styles of the first three groups. However, there were very few participants who had the judicial thinking style in this sample.
In this study, the medium used for group conferencing was Blackboard Academic Suite, an e-Education platform that enables users to post information and assignments, and to share their academic or social experiences. It has three key areas of utility, which are as a learning system, as a community system, and as a content system. The Discussion Board enables threaded and asynchronous discussions, and this was the collaboration tool for this study. The evaluation, of group creativity in terms of the group blogs, based on the Creative Product Semantic Scale was conducted.
All the collected data were organized and compiled for analysis using SPSS Statistics 19.0. The variables of interest were analyzed with descriptive statistics, Pearson correlation tests, the t-test, analysis of variance (ANOVA) and ANCOVA tests. Reliability and validity of the instruments‫؛‬The internal consistencies of the scales were estimated with the Cronbach's alpha coefficients, and exploratory factor analysis was used to support the factor structures of these instruments within this specific sample.
RESULTS
The students' thinking styles served as the grouping factor. Based on the TSI scores, every student was assigned to one of the following groups: Executive, Legislative and Mixed Students were informed that grouping was designed to facilitate online group collaboration, and thus the completion of the group assignments, which were to design two blogs. Group blogs were graded twice: once at the midterm and again at the end of the semester. All participants consented to use synchronous computer conferencing for the group discussions.
Findings Related to Gender, Thinking Styles and Creative Ability Question 1: Are there any relationships among gender, thinking styles and creative ability? Hypothesis 1.1: There are differences between male and female students in thinking styles. Hypothesis 1.2: There are differences between male and female students in creative ability. Hypothesis 1.3: There is an association between individual creative ability and thinking styles.
This study first examined whether male and female students differ in their thinking styles, as measured by the TSI and in creative ability, as measured by the ATTA. The statistical results show that the males did not differ significantly from the females on the executive (p= .61) and judicial thinking styles (p = .11). Note. M = mean. SD = standard deviation. df = degrees of freedom. *p < .05.
Independent-groups t-tests assuming equal variances were performed to test whether
there were any significant differences in thinking styles between male and female groups.
Means and standard deviations of the thinking styles by gender and t-test results are reported in Table 4 . Note. M = mean. SD = standard deviation.
Before the subsets of the ATTA were compared with regard to gender differences, the results of the preliminary Levene's tests for equality of variances indicated that the variances of the two groups were not significant in the fluency (p = .93), originality (p = .64) and elaboration (p = .3) scores, whereas they were significant in the flexibility scores (p = .003).
The correlation analyses between thinking styles (legislative, executive and judicial) and creative ability (the creative Index, fluency, originality, elaboration and flexibility) were undertaken to find out any possible associations. Demonstrates that there were some slight relationships between thinking styles and creative ability, although there were no significant results between any pair of variables (p > .05). The results reveal that the correlation coefficient for these two variables was r =.007, p =.98, and thus there was no significant association between the average result for group member creative ability and that for overall group creative performance. Table: 6 Correlation between the average of group member creative and the overall group creative performance.
Findings Related to Factors Influencing on Group Creativity
Question 3: Do group composition and conference structure have an effect on group creativity? Hypothesis 3.1: There is a difference between the types of group composition with regard to group creativity. Hypothesis 3.2: There is a difference between the levels of conference structure with regard to group creativity.
As is evident from the table 7, there were no significant differences among the legislative, executive and judicial groups (F(2, 15) = 1.33, p = .29, partial η2 = .15)).
Moreover, there were also no significant differences among the high-structured, lowstructured and no-structured conferences (F(2, 15) = 3.56, p = .054, partial η2= .32).
Furthermore, no significant interaction was found between group composition and conference structure (F(4, 15) = 1.62, p = .22, partial η2 = .30). Table: 8 Adjusted and unadjusted means and variability for the score of the second group blog using the score of the first group as a covariate As shown in above, when controlling for the pre-existing group creativity, no significant effects were found for either the group composition or conference structure factor on group performance. Moreover, no significant interaction was found between these two factors.
DISCUSSION
The purpose of this study was to investigate the group creativity on thinking styles in distance education based on collaborative learning in order to enhance the creativity expressed in an online learning environment.
The results of the present work showed that the male students preferred the legislative thinking style significantly more than the female ones. This study also found that the executive thinking style was negatively correlated with originality for the female group. Therefore, teachers should encourage students to develop different thinking styles, and provide them with opportunities to demonstrate their varied strengths by diversifying their teaching and assessment strategies, and designing a variety of group activities. Students' awareness of their own styles, as well as those of their partners, could be instrumental to the effectiveness of conflict resolution and group cohesiveness (Zhang & Sternberg, 2009 ).
Some group researchers claim that by providing many different perspectives for consideration, diversity within a group can help the creative process and promote more innovative outcomes (Kurtzberg, 2005; Mamykina et al., 2002) . A diverse group consists of members who are different from each other with regard to one or more characteristics (Milliken et al., 2003) . However, in this study, there was no significant association between the average group member creative ability and the overall group creative performance. Furthermore, using an experimental method, no significant main effects were found for the group composition and conference structure factors on group creative performance, and no significant interaction was found between these two factors, either. That is, heterogeneous groups (mixed groups). present study, the findings reveal that overall creative ability is not related to thinking styles, as those individuals preferring a legislative style of thinking, a style related to a propensity for creativity, did not in fact have any greater creative ability. The following subsections present a number of interesting ideas about thinking styles, based on the findings of this study. In addition, group members with substantial psychological safety are more likely to feel positive about the group and its task. In contrast, group members with low psychological safety generally feel disinterested in the group and are less like to engage with it. Moreover, negative moods are associated with a high level of emotional conflict and low levels of group satisfaction, and such conflict may lead to narrow and rigid thinking, thus reducing creativity. In contrast, a positive mood may enhance participation and increase members' capacity to generate unusual and creative ideas. An additional factor that may reduce group performance is conformity, the desire for social consensus, which induces agreement without reflection and limits the ability of individuals' to think in alternative ways (Nemeth & Nemeth-Brown, 2003) . Due to fear of social sanctions or the assumption that the majority is probably correct, people in groups often agree, and this conformity harms creativity. All of these factors may affect creative processes and outcomes, and are worthy of further exploration in future research.
CONCLUSION
The greatest strengths of online collaborative learning are its flexibility, independence, cost efficiency, as well as its powerful capability to enable direct interaction and communication. It is a challenge for the teacher to create an online environment that not only emphasizes the importance of learner autonomy, but also encourages distance students to participate in noncontiguous discussions. Advances in computer conferencing systems are facilitating new opportunities for two-way communication by which groups of students can practice reflection, critical thinking and problem solving (Sumner, 2000) . In addition, the potential for greater enjoyment and relaxation when taking part in computer conferencing might help learners who had previously felt frustrated to overcome their fears, and thus build a more productive and structured learning environment with a social and subject-related consensus (Nipper, 1989) . Besides, the implementation of computer conferencing, an open and democratic medium, will move the locus of control from the teacher to the group and the processes generated by it, and consequently contribute to less authoritarian concepts of learning and teaching.
This research aims to uncover whether grouping and structuring are related to group creativity, and individual perceptions of transactional distance. Specifically, it examines the effects of group composition based on thinking styles and conference structure based on transactional distance theory through innovative uses of Internet technology, specifically synchronous computer conferencing. The descriptive results show that most of the respondents had positive perceptions and attitudes toward their online learning experience. In light of the findings discussed in this chapter, as well as the open-ended comments pulled from the transactional distance questionnaire, the findings of this work can assist practitioners in guiding their efforts to develop more effective collaborative activities connecting distance learners, thus reducing transactional distance in an online learning environment. They can also inspire practitioners to consider how to use synchronous computer conferencing to encourage and promote student creativity.
BIODATA and CONTACT ADDRESSES of the AUTHORS

